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INTRODUCTIOI I  

Ne have r e c e n t l y  completed t h i s  p r o j e c t  concern ing t h e  development and 

t e s t i n g  o f  a niouse model f o r  s i m u l a t i n g  some aspects o f  wcight lessr iess t h a t  

occurs d u r i n g  space f l i g h t ,  and t h e  c a r r y i n g  out  o f  immunological 

exper iments on animals undergoing space f l i g h t .  

developed was an a n t i o r t h o s t a t i c ,  h y p o k i n e t i c ,  hypodynamic suspension model 

s i m i l a r  t o  t h e  one used w i t h  r a t s  [l-31. 

The mouse model we have 

Our subsequent s t u d i e s  were d i v i d e d  i n t o  two p a r t s .  The f i r s t  i n v o l v e d  

de te rm ina t ion  o f  which immunological parameters should be observed on 

a n i n a l s  f l o w n  d u r i n g  space f l i g h t  o r  s t u d i e d  i n  t h e  suspension model. 

second i n v o l  ved suspending mice and de te rm in ing  which o f  those i n n u n o l o g i c a l  

pararncters were a l t e r e d  by t h e  suspension. 

t o  be a b l e  t o  t e s t  ou r  hypotheses u s i n g  r a t s  t h a t  were a c t u a l l y  f l o w n  i n  

Space S h u t t l e  SL-3. 

The 

I n  d d d i t i o n ,  we were f o r t u n a t e  

We b e l i e v e  t h e  s t u d i e s  c a r r i e d  o u t  d u r i n g  t h i s  p r o j e c t  were h i g h l y  

successfu l .  

icirnunological exper iments f o r  space f l i g h t  i n  t h e  Space S h u t t l e  and, 

p o s s i b l y ,  f o r  Space S ta t i on .  

They have y i e l d e d  much i n s i g h t  t o  a l l o w  f o r  p l a n n i n g  o f  f u t u r e  
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EIETHODS , RESULTS AND DISCUSS I Of1 

Our f i r s t  s t u d i  es i nvol  ved the  devel  opment o f  a mur i  ne a n t i  o r t h o s t a t i c  

suspension model [3]. This  model was s i m i l a r  t o  t h e  model developed f o r  

r a t s  [1,2]. S i m i l a r  e f f e c t s  o f  a n t i o r t h o s t a t i c  suspension on muscle, bone, 

e l e c t r o l y t e  l e v e l s  and u r i n e  and feces ou tpu t  were observed u s i n g  t h e  mouse 

model as were observed us i i i g  t h e  es tab l i shed  r a t  model [3]. 

We next  began s tud ies  t o  determine which immunological parameters were 

L!e chose i n t e r f e r o n s  because o f  t h e i r  s i g n i f i c a n t  most impor tan t  t o  study. 

a c t i v i t i e s  as immunoregulators [4]. 

c o u l d  a f f e c t  t h e  course o f  a wide v a r i e t y  o f  i n f e c t i o n s ,  i n c l u d i n g  protozoan 

[5-91 and b a c t e r i a l  [lo-121 i n f e c t i o n s .  Therefore,  we es tab l i shed  t h a t  

i n t e r f e r o n s  p layed a major  r o l e  i n  r e g u l a t i n g  r e s i s t a n c e  t o  a wide v a r i e t y  

o f  i n f e c t i o n s ,  and were worthy o f  s tudy i n  animals exposed t o  space f l i g h t .  

Our nex t  phase o f  work was t o  use t h e  mouse a n t i o r t h o s t a t i c  suspension 

We were a b l e  t o  show t h a t  i n t e r f e r o n s  

model t o  dcterrri ine i t s  e f f e c t s  on i n t e r f e r o n  produc t ion .  I l i c c  suspended f o r  

one o r  two weeks i n  t h e  model showed i n h i b i t e d  i n t e r f e r o n  p roduc t i on  [13]. 

The i n h i b i t i o n  o f  i n t e r f e r o n  i n d u c t i o n  was t r a n s i e n t ,  as suspended mice 

r e t u r n e d  t o  normal cag ing  f o r  one week had r e s t o r e d  i n t e r f e r o n  produc t ion .  

O r t h o s t a t i c a l l y  suspended c o n t r o l  mice had normal i n t e r f e r o n  produc t ion ,  

suggest ing t h a t  more than  j u s t  the  s t r e s s  o f  suspension was respons ib le  f o r  

t h e  i n h i b i t i o n  o f  i n t e r f e r o n  i n d u c t i o n  observed i n  a n t i o r t h o s t a t i c a l l y  

suspended mice [ 131. 

Addi tona l  s t u d i e s  wcre c a r r i e d  ou t  t o  determine how a n t i o r t h o s t a t i c  

suspension a f f e c t e d  res i s tance  t o  an i n f e c t i o n .  Fenale Swiss mice a re  

normal ly  complete ly  r e s i s t a n t  t o  i n f e c t i o n  w i t h  the  1) v a r i a n t  o f  
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encephal omyocardi t i s v i  rus  ( EIlC-0 v i  r u s )  [ 141. 

a n t i o r t h o s t a t i c a l l y  became suscep t ib le  t o  i n f e c t i o n  [14] ,  w h i l e  

o r t h o s t a t i c a l  l y  suspended c o n t r o l  mice remained r e s i s t a n t .  Loss o f  

r e s i s t a n c e  t o  t h i s  i n t e r f e r o n - s e n s i t i v e  v i r u s  c o r r e l a t e d  w i t h  t h e  drop i n  

i n t e r f c r o n  product ion.  

Ili cc t h a t  were suspended 

F i n a l l y ,  we were a b l e  t o  use r a t s  t h a t  had been f l o w n  i n  Space S h u t t l e  

Spleens were removed f r o m  these rqt,; and exposed t o  concanavalin-A SL-3. 

[l5]. C u l t u r e  supernatant f l u i d s  were h a r w s t e d  and assayed f o r  

i nterferon-gamma and i n t e r l  euk i  n-3, another  iinmunoregul a t o r y  substance. 

Interferon-gamma p r o d u c t i o n  was seve re l y  i n h i b i t e d  i n  f l o w n  r a t s ,  bu t  

i n t e r l e u k i n - 3  p r o d u c t i o n  was normal [15]. 

s p e c i f i c  immunosuppressive e f f e c t s  o f  space f l i g h t .  

Th is  suggests t h a t  t h e r e  may be 

A l l  o f  these r e s u l t s  suggest t h a t  f u r t h e r  s t u d i e s  a r e  warrented t o  

determine t h e  e f f e c t s  o f  space f l i g h t  on immune responses. 

s t u d i e s  on t h e  s i g n i f i c a n c e  o f  these e f f e c t s  t o  h o s t  h e a l t h  needs t o  be 

det  ernii ned . 

I n  a d d i t i o n ,  
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